Tissue-specific expression of FoxD reporter constructs in amphioxus embryos.
Cephalochordates (amphioxus), the closest living invertebrate relatives of the vertebrates, are key to understanding the evolution of developmental mechanisms during the invertebrate-to-vertebrate transition. However, a major impediment to amphioxus as a model organism for developmental biology has been the inability to introduce transgenes or other macromolecules into the embryos. Here, we report the development of a reproducible method for microinjection of amphioxus eggs. Specifically, we show that expression of a LacZ reporter construct including 6.3 kb of AmphiFoxD upstream regulatory DNA recapitulates expression of the endogenous gene in the nerve cord, somites, and notochord. We have also identified the 1.6 kb at the 5' end of this region as essential for expression in the first two of these domains and the 4.7 kb at the 3' end as sufficient for expression in the notochord. This study, which is the first report of a method for introduction of large molecules such as DNA into amphioxus embryos, opens the way for studies of gene regulation and function in amphioxus and for comparative studies with vertebrates to understand the relationship between the extensive gene duplications that occurred within the vertebrate lineage and the evolution of vertebrate innovations such as neural crest.